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( 2 ) fi«2 003-505867 

[ fir tt » * © « ffl 3 

[i$«2]. #«tt#«B©fflatt««a©* U - = V»*£fc 

£ t r s it * « i la * © a ft o 
£-r*«#>Biia«©:frft. 

fir IS t T S ft * « 1 IE » © * ft . 

[«^JS5] •f^>f-i»©A7^-^i:fifmi:©)iJB7 l 5 i y^«K'f^> 
K - A © ^ :* > » * > > S' * © H * « £ ^ T V» * C £ * W « £ "fr * « * a 1 
!ESc©# fto 

[ R * a 6 ] -1 * > V - i.0 y * - & & t y * > 

v - & <d^ * > x - &nm<Dmm*% a^t?^ z zl t * & ®t? zm&m i tim.® 
*ft. 

tf-A©a»©<*>ftaftfc*7**©H»£*^"cv> t-rsa 

*3B 1 E«©^ft. 

[ It * * 8 ] 4 * > \i - J± <D n y * - $ t ® & t <D mfo * y- v 7 teWL^ * > 
V - A <D ? y X ? V j X ftfi Zg^T % ft & O % 7,mmJl%tz\ZWL&<Dm&%$ 

^Tir»*:i£*«r«fria#aiiEa©2rft. 

e-A©tf-A#xa©fcj*©B»£^Tv»a££saafc-r*R#aiiBa 
© ^ ft . 



( 3 ) #S2 003-505867 

imxmi o]. tf-A#*stt7»:*>. mm, mm. * <${t fit 8 . g^t g 

1 1] -1 * > ¥ - 1± <D J\ ? * - ? t <&®L t \* . 7 )VzS > jj X\Z 5 0 
0 fl 6 5 0 0 O«©M^ft0**tMX**Lfc«JKl»£5X*1J-<fX$i'*© 
k*-A£Bj&£-&. ttft$#^ffi©Xy^>^aag©;fc«>©Mi3lJtf-A;&Digtt£E 

*m 5 o o o v & z £ ? \z? z z. t£®M t-r zmxm i mwL<Dj;m. 

[ f» # « 1 2] M i£ * T" >;/ X t: - A flD S « E £ 5 0 0 0 VSTOiHtff 
1**11-3] kf-AJOjtttfftta«Jtt3 0 0 0 0 V 6 5 0 0 0 0 V T & 

*a g * ic 5 o o o v & 7 o o ovicfiT^n^nt^^^tfsw^^i 

2 E®©#ffi. 

^t*^m<»:-r-i.m^«ifE«©*te. 

lr> H ± T 1 5 0 0 0 Vfil±OlPja«EfcT-f*>tr — ASBSb. HE V» T 5 0 

oovs:TIEl^.Ji^i«Elc<£T$■t^■^^7 i 7^'^^^T^^c:^:&lRFmt■r•5i» 

*W 1 4 fB«t©*T* „ 

>fc'-A£jgfi)c£-£. 7 0 0 0 V4>5 3 0 0 0 0V©|gfflTgft$ti;fcH5£€EE 

CTK'f^>tr-ASjpis$-e-, K-ft>t-Ati o office, 1 o o o a © m 

>^£tf£fc©T£*::<h£fc$£t-£ft#J£lfB«©^£„ 

[S*lnl I«^f 7 7iJ^ ^X^t'f X^f S 5 0 0 Ofi*^ 5 0 0 ' 

o o <@ © gft©i*t ■< x t: * jip s -a- s z t £ & $ tt s at # « i 6E®©^ 
ft. 



( 4 ) 0 0 3-505867 

tnikwv fc» \zj )v =r > a 7.%&fsv , 5 0 oi^e 5 0 0 0 « © k 7- & © 

[.■1**1 9 3 jlJfc* .x v f\t tf- A 1 /i.A/cm ! 5ix^Ufi 

ft. 

[|t«2 0] *<*>ti-&(Drty*-?t!&®tK, K-f * > tf - A £ i 

o«lt*fl:a**ia*«:^»±5fc±l^^■a■*^5 l y^t^^^f^>*^:^:*^«t 
tSffl 2 0 iH»o*te. 

& Z £ $ \Z 1 * > ¥ - A Z M & T Z Z r y 7 Z is /v T ^ Z Z. t Z ® ® t T Z> ft 
a 2 2 E«©* ft. 

[ft 52 4] i«7f?^li»*«80i?f>j'*itt. Jg&©#7. 

t -rasa. 



(5) #82003-505867 

a&wz n z> z. t & ®m tr zftmam 2 5 e*£©s«. 

it it &¥&t& z ztzts h-v^z z. t & Gat? & 

2 5 E«©£«. 

[ R * S 2 9 3 3 «g fit it tt E T S5 flfrx y > ^ tt E '* A a. fc -f > tf - A $ ' 
,«^MICtt<£«JETfiSXy5 1 >^tttgSr*^fe'r^>h'-Ai:LT*t*'fe#: 

-Alna«ff*SS£Sli:**S[SS&lc£^-c:&D, tt tt EE tt tt . fftftSLfc 
«*HMT©JRttK#£L. ^fctt-f^>t*-AS8ltlt©|ttE*f* 8 ffi © it 

t £ # ® 1 1 * si # « 2 5 e « © g e . 

[ St # Jg 3 0] S«JOfi^5X^fifl|0»aXy5 : ->* r ttlE©t>03J»&. II ' 

tS6C4^T«D, Iff E tt tt . ^ftttSUfcWflBRjeoJIBWXir^i-^lcffi 
5 Effcogtt. 

[ ffi * g 3 1] ^ICtti«axy^>^ttt££WLT^£-l'*>t*-A£. 
ft«IWIl«MtJg®x->5 ; >^SS<!:SSSffi!aS<!:&tl«$-B--5ffilcSeoT'r 
^>t•-A©M^#l#SB'^©IIil^f^lC^*•flJ^^gS$ns^XS^^fe : £^^ 
££7X*^;:<fc9M$i^S^|££££lc£^T:fc9. tt tt tt . ^ & ifc Jfc L 



(6) 2003-505867 

TlIt6ftJ«OJ!f7l^1IS*tI/ti'5Xi'-p»JS!tS*5¥aftS5l:$AyT 
* 0 , tt flt >* . ^»ftiglxfcRr|IIIR£©«Ut^'4r5?a-;Hcffi^, * fc B -f * > 



( 1 ) ®m.2 003-505867 

[ 0 0 0 1 ] 

*B56Wtt*ffiO«#j'5^^-f*>i;-A (GCIB :gas cluster ion be 
am) Tit HP I (smoothing of s u r f ac es)# B \Z » f 3 . 
[ 0 0 0 2 ] 

*«« 1 9 9 9 ¥ 7 £ 1 9 Bttil0*Bfi§»il 6 0/ 1 4 4 52 4 fil 
9 9 9 *1 0 £.5 BtfJg<Z>#B&Bf$f!0 9/4 1 2 9 4 9^0g^«^aE?|-r 

[ 0 0 0 3 ] 

roelectronic materials) tt^^JP I, »ftjatfiJDI. X y ^ > ^ & 3 ^ * fc «fc 
[ 0 0 0 4 ] 

¥it{t*Sttt8«fl<)¥i»fc«!iStfk^MTnf{tMa©2olc±#<^a$n-5 

>yMitftb^x/t 7 5"J >yftI^fT^. #&aEig©3fl]®fi£ (§1) & 
[ 0 0 0 5 ] 



( 8 ) 003-505867 

[ 0 0 0 6 ] 

t*fI©U>f-Alil:Rb5fP1|[|i, ftifm 0 0 ffl ^ & 1 0 0 

* ft * * t n * . t K =t >*<?>nx 7.4 kKtomtbiziis x&w ttta ft 

[ 0 0 0 7 ] 
[ 0 0 0 8 ] 

$ 6 IcSS ^x*;i/=£- © tf- A fSS S CBS + ^(accelerating 

potential)©^fflO^*T* 0 . $ & fc ffl 8 \Z X y 5 1 > if 9 ft (f 3 j&» , R C £ 

(«) (»«aat«#sft*jr 9^^*) t, $ & icffljg&x y y > ^ 

*B3iy?>yoaa»a«atfa*w«ao#a»ii* 
a*) o-«*tuT t;-Aaaofia*jB*, »«a*ft»<-r*. 



( 9 ) 003-505867 

[ 0 0 0 9 ] 

[ si m z m ft T -5 tt> © # g: ] 

-it - tt±tf«c&©£n*:¥tittti:. StJ¥»S<£#S^*lC^56*^S^S 
[0010] 

[ % $ © m m © m m ) 

gc i b *mm Ltctik^nTBttmRWtiL&wow- mm ictftoii tt ± «r 

i«^^S)IPM«M^nItB^|igDfflaiC|^S ( x y > ^ ) -rs^iT^fiSt^ns 

sffistsificj^jfi-r^ic^vj, gc i BgfisaasnH-Asn^j^- 

[0011] 

[0012] ' -■ " " 

Si oil i o o»a^^^?^^-r*>i;-A*»4S-tt-*fc*ojis«ia# 

£*"lTV>-5, -5- © #7. tettftifc n > h □ - 7 (MFC :mass-flow controller) 



( 10 ) #^2 003-505867 

1 1 8*4M,T«#Stt*. MFC1 1 8!l|il/^a — ^(diaphragm) i 

&m%.±> v - a # * © v * =l v - s> ^ * # in * s 7 4 - k n y f? r sfst* 
x tt * \z * m ».» ^11 l 4i;l&n5. £© ; ?ffii#a]8««^£g|gfi£^ 

® ® s& (nmm) »*->7f ir^aisn*. ^ft^tfeiawiiMx^tfT. 

JSl 2 0*6Ojlf7ii*T«:ti)iT*«, # X 1 2 4*5 0l2j!f7ll« 
XJSi 2 0*6®3lfXi«>a*l:*4?TMFC 1 2 2 if Iftflf 1 1 54 
iiitf£T£3'5. £ © # 7. W: ft S! ff] IC te 1 0«ET*itt*l/T/X*l 
1 2 <\ i g| 6 n 3 . 
C0013] 

/ XJH 1 2 IS ft M M IC « 5 0A>5 1 0 0 (imOllStLT^D, ifo 1 0° 

«tt7^JKLaval);X^Of «T*5. C C« X ttigtl^i h Sit £ f£ L 

> /Xi^IILTiilftl 0 2©f U2f ( ft ) rtCBMAT* 

> 7" T ft 1 0 4>51 0 0mh-;P©JEEaK:<i8rSn. ffi2^+>/'«-tt82#> 

7" T 1 o-'h-AKTtiifsns. 

[0014] 

. 1 0 0 VT**ffiZ*J^-If K-AO»ST»57'f t^y •> 

a^r-S?OS»lC»ASn*. Z. tl $ \t 9 y Z 9 \Zti 91 L ~Z 9 7 7. 9 b 9. 
^ * tt ffl * , ?77?$-ft>(tJt5 (ftSMICtellE^-yhM) . f 



( H ) 45^2 0 0. 3-505867 

* y it £ ft £ £ 7 7. 9 teMfl 1 0 8ffiIltgg|l;J;oT-ft>ftgil 1 
0*&tttt]£tl«. 

[0015] 

3/ + ;i/*fctt«£E**Afe«*3&t#ft-r*. ^©«E3i«aDi£#x>-> + Jl/T& 

S M tt 3 ® * « -fe-y h#a«sn«. :cDl/>XBi'7^^< t>h*-AS 
£-Aa*0»fJE®T*AT!*j*Stt«. E-AttOf Oi^lCMIiftftl 0 4 

* £ - A IC fi it K: SB « S n -5 . tf-Ai£aTt*-AtSFfT«liT. » X SI 1 0 8 

0 4i©MfcHJE*n;fc:7 r l'-h*l 0 6 © ^ 7 # if # 

* 31 # S L , ^2^7&SS®TMlB]-r^. 

[0016] 

St £ fll iS # 1 0 2 ^ O « til 1 3 4ttS$f t>n-rtT-ft>ft|Il 1 0 
> Mfgl 0 8SU^*tt-l 0 6 ® «C COm (bias) ft £E £:«SlE£jHfc-f2> 
. ASWfctt**ttK:#UTliM©*i[-fey h ifi ft M tS ft . mffiftlffl'7^5 1 3.x 

- * 1 3 2tcio-5-n-?nfflgij(cfeiii$n^Tfe5'5. #K&*E*#tiT*fc 
■cabs, b^u, *«»WTtt#aictt*ft<fc%>i:>0M«msajs#ttic 
tMMfcfiJj&£Jt{KT£J:£#-e£S. ^.T © * a * it JU » « V» tt » 5" * tt * 

2 ft £ . ^©•t^h<ttt7i75 1 iX-^13 2IC<tt)TSft$n,iifjg(Ctt5 l 6'i7 
7-fA-U I'-tlffgTfii^tlS, at U > 2 'J V- —(opt ical-l ink relay) 
fiff&Ti&S. &-tfft&tttt#tIfc:j;oTttMl3 4 © - $ « & % SP(ground) 



( 12 ) f$«2 003-505867 

5 . 

[0017] 

m mm m w t ^ $ s n * g c i Bfc.k5ini©ajai£s*w«Bi$Q ! a4 , i;:«j7 
;u^"rATg^-r-5<t'5ic^^^sffio^a«i: ; e^^ >j > ^ ft ?? ? li^ffjL 

*««Wtt-f-©¥»*ii6¥tt* : &=*-(optical roughness monilor)l 3 
6T»ftt«, * t Ttt3tt*W3£¥ife*«Wffl ?tl5. £ © H j£ # 8 tt* *l T * 5 

s©t ssrst$5, # * « /h fc a« © a £ »* « « jt,' « a tf * * * * a 

Sit5T*55. * £ * it # 1 0 2rt^©7*-fe*ttfUJl:£ft*RS"r8BT 
<b5iST^5ti:i^xtltt$n5. x**x>^£ftfc} l 6©&fti;£:«f&© 

^^>tf3.-^gei 3 o tc js # 3 n „ 

[0018] 

^ - ^ - 1 3 6^e.O«#ttffiSrftJffiUT«t J *3>tfa-^^fil 3 Oltil . 
M ft ;£ (logical determination)* ff 5 . :©8iSilftSl*l§Bf i'^ JH^S 
5VMi7tn^#^|;3 - Fffc £ frl , fi # & j& (a>tfa-^gt l 3 0*^1 
87^^31-^116, ifryjfal-i'Ue. 1 2 8 R « ffi ffl » 7 i7 
faX-?l 3 2^11;S8|) Sfl-LT.a* &7 * ^»X-* fctt&Sn. G 

c i b s ■ © fc » © « aui, - r * » ft a ft 1- * . ttftj^ax-* i 2 6. 1 

2 8«3>lfa-^i*6ffl mM ft^K?StZI>hD-7l 1 8il 2 2 <D*n 
fntStit!/ h*-f >hSI»-rsftIfiS»ffl:tftt5¥SSa*t« 

. ias7?fai-? i i 6«3>i;a-*8«a>s©ffl*i«;jtr;*^«ij*ia8n 
i i 4 t i i 5©-feyhJj?-f>h*»iaEr*»ffK:«iftr*#aftii«r«. $ 

6 HZ* 9 3.X.- 9 1 3 2 ft & # 1 3 4 ©iiifi CJf t 5 t h # 

[0019] 

3>ifa-^gn 3 omnfn©M*ijoffli*i:Gc i b g n & * $ s 



( 13 ) 003-505867 

**na»sicsii«r*fc*ic«*a¥ttt«ffl-r4c t a* t # * . « & # *e & 

ctT^s. jfi&7 ;p ^ u x a tt . #ft* = *- i3 6fcj:Daft3ft*ffls 
^»lt. Hsottftftttofta&siitT^i, (*fcttifi<K*?;Kf*) torn 

#£fc>tt£*ij;i3L;tft^ffJ?£fiJffl-fSt>©-e&55. £ © ft ¥ H" # . ft ft n 
ft « C ft ifi ft ft ft U ft O ft ft O ft ^ft jR T H 3 © ft ft 3 0 0 t 3 0 2 £ fij ffl 

[ 0 0 2 0 ] 

- ft ft fc . ( 1 ) ft ft ft ft . ( 2 ) ft ft ft ft . Rtf(3)ftiSft©3/l7*- 

^®»#*n?tioii (3 o oft). ©ft«#i*cftftT»*. a is ft ff* fry 

<08I©^t'J7l'-J'3>j!HT, *ft-£ft©jfi«iftiEft**;toSS«EE. V y 

Hfc*^Oftfflfe»»*tft6 ft £ . gSW#&i&©*-ft^ft©jjl/jSiRtf*-'f:/lc# 

tf«iBftfcHlft-r**jfi*ft£«ft-r«GC I BgBW^^-i'fcllSSfcttft 
*#«**ftttSftST*3"5. *B»WOftftfcft-r*lftftftTrtt. 3 > t a 
- * ft ft 1 3 Ott-tft-eftO^ftfttCMt^Xy^^^ftfttftjfift©^?^- 

* * S ft ft T . ttJt|:ioT*St v h © G C I Bffla^7^-^OjgJj:*fctt 

^ n £ 3S ji l . ^©^jfiftftfftftu. Hfteftatx^-ftasfiusuT^ft 
■Fftoft»ftfc»r««ftfttff5. 

[ 0 0 2 1 ] 

icttft&ns^&tfasfts. *ftftft#aftr*if-Ax***-ttipiftc 
ftftftftsti. fnaoi ? > >ffk^-c ^iftftft»aiftTatttfc±tf is (ft 
6?i)#0i'jf >^s«i«si«oij) t « a ft -r * . 

[ 0 0 2 2]' 

««*B©*ft*ft®ftftftttlf-AtJ:oTI4ft»fttt*«Sflsft*RftS 

* * cfcoT. ft9®fflX£ftQftftftftftafttt¥ftfl:ft9dttT»«ttftft 
ft ft ft © * f XIC«to T ft ft * . ft a. ft , R*ft4Itt7*5t©rt*ll<T 



( 14 ) 4$S2 003-505867 

« R & -fe 5 5 y Z> ttemT^^JVVmtiZXrt y $> V > if *)3-XJ*Oltib\ZG 

[ 0 0 2 3 ] 

a*©*f^*ffiic*f-r-5 " u # v» « " &>t z> mmmm-? te%w \z $ mt * * 5 * 

* tt » v> fc * , «It*^»5i:ift<ffi»ft**ST«J:5i:'r*>i*Jl'* 
[ 0 0 2 4 ] 

7 * - * £ £ 3 . GCiB¥»{ta!ia©llffl«-«. :n&SB0^7^-^SiS 
55. WAS, « £ © ¥ fif li ( ft f£ © 2fi S a g ) cfifttStsBPIItt. t* - 

A*tjaii8tmjssn«a6S6i:fi<ft*T*5 3. * > h * - 

Ma-r^.^t^T#s»atjx^5 i >^ss©a^^(c«iigH*pi^feiEt3?» 

S aMC T * i tc in M ft ffitt # <& 3 5 . 
[ 0 0 2 5 ] 



(15) &g 2003-505867 

( m tb a v> « m m © « # c » a # > © # 7 (fc*fcft&tf*&) 

It^Wr^Tfe^^. 12 ttV#|<VKV2TSSftS**aiBjltEI:»t 

ft # 2 0 Ot*V»Ttt*««iIttttX*^*-lf-ATlfc»*n*. VSStB 
SH£«nTVi^^±*«D«*2 0 2(C*3^Ttti^®x^5 L >^aili:?5:5. ft 

* 2 0 3 TB«I***- (ftJEE) ^3R»t±#bT»ftSnfcXy^> jTDPI 

*»ft*r**«. «w«fttt^»fl:*nttv»T**5. 

[ 0 0 2 6 ] 

:n6(oi«;? 1 >i'»ttli^t>"t-Ai«W8ficjlH$ftfttt"iiDtts#)8 

C T £ o -f*>t'-A©»»X*;^-f;:an*.T, * 5 X 9 * <f X («^JS^ 

* * tett » ^ ft ) R^ftw«Bt«^-r*t*o^5^^«igttsittgBt©if 

*;|/*-, »^fcJ:*ft^:ffi*a:ft*»S. 9 5 X 9 o Xli-Vf frK%1tzf\z 

sv»<-3*»©»iBTfffcn*. -rat)*. 7x^x^j^-n«#sn5 

[ 0 0 2 7 ] 

ScDM^^lca«it^r*b#^«-i'^>x^;i/^-^JiCD'f^->©^&xy5 1 

a . Aa«fc»4«5*»67 kVT»*b€fi-ittJsi±oiiija«miaK«*wfc« 

SP t 5 Z t ifi $ # S ft T V> * . 0 2li:OLtUfii, ^©L#^fil^±OiDjg 

m j£t- m# \z mm-? z * •> mm z ijkt . * fc . ^s«7;i/zf>i757 > ^t: 
i?^?*iSRriEst ltis) fcss-rsi-ftTsira.fc^fcxy^^ysft 



( 16 ) 003-505867 

ft*ffilllc#ftRlftmEttiBr«. 
[ 0 0 2 8 ] 

Bi 3 \t z ? z ? ^ t > -%.mmnm\z & ft % $ ? z $ m&m-c <D&g. 

<g T ©jffT ft ?R T if 7 7 T * * . 3*OIyf >^fl»^0iSnifet) > 1ft 
S 3 0 0 HVlTiff^n, <fi^©ftii3 0 2 «V2T"^fT^nfc ( V 1< V 2) . 

ttH3 0 3 «iSifijiv3Tiiff^n (V3>>v2) . *ffitta<i&3s*i*. C 

n6ll!i«tt*«*W©Kf!®fc*lc*»«fcH5R«ftTV>**«Jtllltttit6«»a: 
tt&Tfc*. tt«l3 0 2 «V2TS i biia!!»C|^TbT^5»^, VlTHfrSnSlft 

[ 0 0 2 9 ] 

tt JQ « * EE * * V»'tt x * ;Hf - * # ft 3 (* , I*iK-^itai-5tl7?> 

* K 93 1" * . fi»Hl:i3&4'f t>iyf>y»I ( # ft H8 St ) & tc 5 g£ S a 

V>*. <£€EE (VI; VKV2) CD»iifi (#MSt£) ffiS (RatRns) 
g # $ 6 \z /h $ vi . 
[ 0 0 3 0 ] 

If, ft?&VZ7Z2^*>(DWmt^y : ?>>f(D'&%%Tti\Z£ZWfe\Z'{ 

fcttb*ir»ttciiia-r4*-T?j5a»ittflitt*»«ii>-r4^ts*-r. » * «i # * 
iTcASi-ft^si stftt'ttcoflnfinsniKr. * ■ % « » * 7 



( 17 ) 003-505867 

[ 0 0 3 1 ] 

® 4 \t*m%W(ommG c i Bj*fcj:*^5^^Ba»a©«*Taiiia«3j«itff 

«l:M'>t5if Siti/77T»5. lyf >^IJ- £ © V2© 2 5 7. * © ft 
• 4 0 0 T|»L, Stt£f?#wTjS»**ffiT|&*402fc*»)»A*. ffl * 
© ft & 4 0 0 i 4 0 2 BH? Hfll»T««Ufc3E«Sja«H*TBtfT^4. X y f 
>^tt-SttVl ( V 1< V 2 ) 4 0 2 l:»^TitSn5. ffl^^iDSft 

(H&©*) j}iiJ5*jSl:Jlb5>bOT»5. Vl<t:V2T©X 

[ 0 0 3 2 ] 

X<y^>y«i^j2 0 kV* 6 6 0 k V © € ft 2J0 i£ ffi V2T M #! £ tl , Jfc «fc 
m\zmmfcXy<?>!fmm*:mmi,, tt*4b^®!IHItftl*Ra*fcU:Rras«t*# 
<S'>t5iT«g$n5. ^©SDifmJE«ii!*)5 kV*^ S 7 k-V?ftftVlCftT3 

k>itc tt mm !iisM'>siiftt5#, iax*;i/^-ffiT«atJMjfiag^ti 
±-r * . 

[ 0 0 3 3 ] 

® Jfc G C I BClliLT-IOyXf Affl$#Sfifl(Dl7?>^A5^ 

[is M ffftfttfft*T<Dfliftff ^ag" ^^©tspg trx >&zt*~ # >iam 

: # @ B £ , - ^- 3- ^, 1 9 9 7 *) 4 8 3 ^ - 9 T r SH 

xy\-©7Jl/3f>i757.^-1'^->t'-AX-7 5 1 >^j!!lil«b^Viffl^if<J ( V # 1 
= ) 6 0 0 0VTS0. V#Bfca*.4*7**ijn**EEVfc*Jl,Tl*Jt0!IT 
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a 7s n y ? 'j y tr m % (y i e l d) y it , 

Y= (4.2X10" 1 ) ( V -V # § ) (AM-ft>3fc0O^/l73' l J>^li 
^ # ft ) T & 5 j E i £ « ft L fc . Z. <D Y Z X y ? > if m & d \t <D ft-V ft # 

d = (DY) /p. ( c m # ft ) 

V\t 2 7*9 4 D=Jt/e Jtt-f^->tf-A«***(A/ 

cm 1 ), tttftttiRN.ett7cXftft e=1.6xl0-"*-n>, pattH# 
©If«« (SC^ft/c m J ) 
ioT, , 

d = (4.2x10') (V-V#g)D/p, Ai£ft 

0»Atf. B^SIfOSf f «lip,= 8.5 x 1 0"If St/cm 1 T^5, t> 
L:©{lO-ft>k , -AAW = l 0MA/cm ! tV=2 7 k V T * *l « , t = l 
#©»lUTXyg 1 >^»*ttttd = 6.5Atft4. * * V» tt . t = l^F^SS 
OSliiTd = 2.3(im fc.fc 5 . 
[ 0 0 3 4 ) 

m 5 ii T < . H&ftdt*. ±TSM© Ra# 
W*tfedJ:D*T9i/hSV>*ft, T & •& , Ra< < d © » ft IC «■ » & * 
*&^-T^>. ?7 7^^t>A?iftA»ftII:f^t5tSIIS (Ra) 5 

lt«ilJ:<^^st5::tiiGC ib*&s© — Rw&ttft-c**. t?yiii 

"X^fi^ijSffi" (IA14S, 7 8H-y, 1 9 9 6 ¥) Tl8»'>II 
CBlTlfJjlflfl/ft, R«o«*tt!B»tiDT*<DJ:5i:!SftBft«i:»4 

Ra = (Ri-Ro) Jfft (-D/A) +Ro 

RililffiOSDIStSD. Rotttt*©ftttifcK:*j£Snfcj|fifi*fctt|BJ|i 
MT&O. A teffiS«4>©fc.©©jf &H»M!S!**#ttT&a. ( 1 © £ ft N 
RBH3T*Kl3 0 0 i 3 0 2 iLTBS3nTH5. ) J/ U 3 > 5 i A -± I: 
iSlSttfcllfSlCttl-T. 2 OkV0Jpji«JEO7^3*>i777.^-f^->b*-A 
tt , ft(Ri-Ro)©l/e(«3 7X)CI(iaSft4fcttttlxl 0' s ^^>ft/cm 
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'OfJl^iStlt. SUSSRi=58A07^*A£Ro=l 2AJtf 
ifftStitSftSnt. ±5t. A=lxlO li -f*>&/cm'T-&;5„ 
[ 0 0 3 5 ] 

£ 6 £ , R o = a ( V - V S g ) fc « Jg T 4 . a = ( tt ) 1 x 1 0 " * A / V T ft 
0, A = /3/(V-V#g) T ft (3 . j3 = (ft) 1.4xl0 ,, -f:a->S:/cm , T 
ft 3 . iinsi3fcW«ttjmi*mjEEV*»V#!J:D<&*#v>j&», E & T * i* V> C 
t tt ft v» c t , T ft t> ft , viivtBiOfe^f <, l 0 0 k Vi Dt*Si> 

li^ssLi'i^. v#v#@Kjsifi-r*fc. seas (ro) t?ias ( 
i/A) st5x 7 5 i >^s* (d/t) tt-if d cttis-r*. una***?!©** 

GCIBC£8ftS»ftlJT*i; C © 0J « £ 7 X * h* - A \Z U & H 7. £ & ft "T 

#7. (8 0 : 2 0) Tg^StX-SJi^lC^TJSffiSn^. £©££>. M ft ® x y 
^^^fflattSflUcJOaS-r*. «fcoT. Yi=3 Y, A b= A / 3 £ ft -5 ifi . iftifi 

(I^MOiUli) tt2«fcftD. Rom=2Rotft5. Y, A. RoHttBB 
©iPlCttg$nfc*E^7JP^>^7.©ffiTft-5. 
[ 0 0 3 6 ] 

SKs®$ i P»^t:tTx 7 5 i >^ffla-r4]girsGc i B$aa©njitgft#ii«& 

#J g ffi S £ R i = 1 OOASrW-rS^^TfiKO. SllC^$tl4a*ft/'?7^- 
^ tttCSoTGC I B ft J£ f 4 . :(D«7^Att4fti(DGC I B g ffl 

[ 0 0 3 7 ] 

«To$sti©sis (u-if-ftx^ + xiv^sfljjB)^^-?^*. x ^ 
x*jp*-©&©£0d>*is^;!raamET©xy^>^&3f£^A,Tv>a. 
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[ 0 0 3 8 ] 

12 . 8ia4T(D7f •^©-£^77^'f*>K-AtS (J) x* $ ^ s n s 

. iot, st tti &s n (t> B§xf y^t»uTw*n*i«i»i.(D) a> & 

ft ft T€T 5 . 

« 1 SfSGC I B^Dt^Ofli^?^-^ 

/I g .* - 9 Ej5 &JI 

H&g pa 8.5x10" K^gc/cm' 

SDH Ri 100 A 

L*V»ltX*;p^- V#S 6000V 

gH£ affi Xt?7" 1 IfvTjl *T77'3 Xtv7'4 

J5XH*>t'-i - Ar+02 Ar Ar Ar 
X 

JtaitHEV - 30 kV 30 kV 20 kV 10 kV 

XA* v!M*Y - 300 1 00 60 1 7 

(-f*>&/cm 2 ) - 2x10" 6x10" 1x10" 3.5x10" 

MltMD - 1x10" 5x10" 1x10" 5x10" 

#Xt77' (-f*>^C/cm 2 ) 

f£|Ra (A) 50 25 1 5 5 

ffJ^'DtXRa - 80 47 27 1 0 

(A) 

lil^Ra 1 00 75 - - 1 1 

(A) 
Xvf>9'WSLd 

iflfvl' (A) 0 36 59 69 1 00 

lvrsrW& 0 36 95 1 64 264 
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mm (A) 

CO«JS^'D-fe^©fi|jfttKMT*fc*tiin64^T-y^ , OHIjftftRWr* 
. 47f 7^®5'6-?^f7y40*A5g2 fc 5* f ft *S ffi £ Ra HJ & T 

SHi^ttS. t>Uiyn-fc^o**tJt«tUTttfflSn*ft6, It ft * ^ 
l>T8ffftfrtt7f 7?4Ofe(0T*D, #l®lltI9.7 x'l 0 ' ' -T * > ft / 
cm^'iiliii^?. d © 1 7n-fe*JHIfftttft2 l:SJn54Xf »;^^n 
tZOtiOCl. 5 T & 5 . fcLGC I BiIiS*WffltT©rDt7l:SL 

t * ? * * -r * > £ - m j = i 0^ A/cm2T^fttn«, a jk 7 □ * >u* 

tSa^Ml 0 6 # £ & If <!: L , WBBOl^n-t^oBffleWttl 5 5#tfi5 
. i9T.'*IJl»OiJt;7Dt^©!Wj!l[#I*Snj:5. 
[ 0 0 3 9 ] 

fta®fc»»sft«^ 7 * * u-i»x#x^jp^-fc*viT«iina!ff3F?rs« 

© * ft ft tE V . ?7^^ttiI$I»;5 1 >^ ft] 1 15 d <t fc < S* tt M £ S St "f £. 
T * 3 3 . • JM T tt , S £ 7 X * tt 7 JI/ > ^ © # * £ . IS£j£$T?i$ 

ftfc^^x^ttwUjEibx***-**-?-*"!?**^. u u . cohosh* 

[ 0 0 4 0 ] 

tt tt « fc-S V> * 7 3. * -f > A if h it £ in® O 2 7 7, 2 m$i®%L) tut>% X 
•>5 1 >^aiSTf4. ft g , * * * U > R X «y ^ > ^ :/ D 1: i® ^ £ & 

? > ^ j 5-n-en©-i'^>«*SB<)»c«i^7x^) mis 

W * tD T * . * B R W fc J: ft. « . Kxyg^yftftttttftttoftffiSfflftfcif 
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tt . f- AtS* X 5f > ^ 7 D-fe 7s ©a^MSCftfr o T X y ? > ^ / * X X 

o 

[ 0 0 4 1 ] 

* » V> , >77^IISfiTS't5. 
[ 0 0 4 2 ] 

r*. @&©*iii4*Rtf#tt#tete#i2?si&£iirA;T, & n $i & © # 

[ 0 0 4 3 ] 

ox>y^>^^*tt, is s m m l ft ( m m ) is^x^fciisiittic^ 

f Blfl:7JI/J>J; 0 if oi^7]l:e^LTU5. -IIMKGC I B ¥ tt 7 a 

•fe * « , a&*tt«fcjftj£T^7^^*«aiT#*s«ifcrxc, n £ © # $ £ 

[ 0 0 4 4 ] 

x £ < - 7. © . f - a t © ft $ x v y ff \t ; m a a -> u n > © * m V 

x a - ± t © a* 5f & a ic i £ as /h « t m & s it t & c a l t h s . c © * * t 

a x ? ^ > ? *t m © ^ a t> ¥■ a fc $ ti & w- n a & s & t» . 7 w jv a © $ £ \z \z n 
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Kftic«?jgT£3. & if fc s . g c i b a a * © -* * > x ? > y m\zm 5 fij jS 

[ 0 0 4 5 ] 

atSIttVLS IffiCIll&EilglffltLT. £ fc tt A — Hr^ 7* & * 
J: 5 . * *l 6 ttdr-f 3B-Kfl:4* * tli7^S-f A-K ft #1 ft £ ft © £ i # B§ « 7 

se -r 5 & e> . *o-f-nsoiift«^s***»#ii(tr*i:i*»a*n*. r & *> % 

x y ? > $r » a * efc # 3 tt s fc j&*t»T « T * * *» . noHAtJKIftrfiCM: 
* rJKT * 5 5 . 

[ 0 0 4 6 ] 

ffft*«n»f>i'Sftin/t^ ij >y«MiK»»fcg»ts. n & © a * « 

*©7n*Xfcfi^T*>f:fr>©«^ix*j|,:¥-j£Sfc*»£S»**. * li 
. TStt^Xi:LT©7;i'rf>li#iae<)^g:TCD*.Xy5 1 >^liDI$'fTP^t, g 

ftwtg^^jsMfcsgjH-$n2)SEfl:'f^>tt'f^>x*ju^-st;ffi©/t7^-3' 

lC«fc^Ttt&3WR£MtMICXy?>^tolT5££#T#5. « X * * - 

t 43 v» x a £ t © -r * > \t m a w 7 n v 9 u > y *« ± t * a< . Lt^u^ji. 

fc*Xy^>aro«*&3!rttttfiJB-f*>X5f^>y (R I E : reactive- ion e 
tcbing) tWWZtlZZ.tifi£U. l\u?> t>\uf h,1£%fclfc<Dit'&® 

t> . *t^#i#:tc<fcoT«gKWicia^xy5 L >^aia^s«-r-5^i:*s»i?.nT 
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[ 0 0 4 7 ] 

■» t. t? 7 * $ < * > t - © t / v - -r * > t* - a tmm\z®wm%.zs 

ffc*M¥&fc.kaX5>g 1 >ytftt££-LTV»5. # H % BJft G C I B ¥ fit {t 7 D 
•fe*©£lnttfcli*iLT 2«^SI©¥ifl:H8!#t4. * 7 7. * ill # > 

[ 0 0 4 8 ] 

S«{fc£fi£*5**£fcttJl&**5**0S£ICJ:4'GC I B 2 # g| 

fc it 6 * fc "f * . 3 S K > «»7;^>T?OGC I B(iM«lSSl!aTi*S& 

#*;ifc#T#3. C 0 Z. t \t , 01 A « ft £ # # - If - ^ -f * - F ± © 
m Hffi® tC ffiffl S ftS ft**B-f * > b* - A X y 5=- > if & ( C A I BE : chemic 
ally-assisted ion-beam etching) © t& # T & & . 
[ 0 0 4 9 ] 

gfiWtf-A/t^^-^^^M-r^CltT'irtgT^O. S 6 JC , HI M g M © £1 ® 

astx^5 i >^ss© , J7^^'fA«-a!iT*$^(cttfig<&i«je)^^t^T#s. 
tfmm\zm?zw.mMT*v7)v*^&<D®w L %m®?z®%tf£ti%m)g, : £-$' 

[ 0 0 5 0 ] 

3 etc, MI^Dt7^i:-ft>t'-AO#t$IIt581tt¥tlftynt 
>f-A?gJ«gg©«^tft«7^5 1 jLX-^cm*i£attT^5gi!)ffS^*x 
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[ 0 0 5 1 ] 

ftA8fl«l^iTS»L T £ $ , ft & ft # S> S 

* © - * * t © * a t a ■ ® a* t » u t * * # w v» a a a « » * * ■ fi r a . 

t>L. A&ft tf- A#®ttft SfU S»K-AOltt#0ffSft*lB; Sill 

— (RHEED : reflection high -energy electron diffraction) 'li 

«iii*l»ttO«r«#»0fc»kHBitlr»fflJfc*tftO. a IB ffl £ O M C fc S H T <b *J 

« tt # * v» . x«i;--A'b*jasi«3&tfliiBT**. 

[ 0 0 5 2 ] 

i'7X^f-AJ)OSi§«X^9 1 ^>/N'F>30€ffiW0Si«(4ll ( fl BE ) T f£ ft T 
5 . ^0#7 l >*>^;i/«X2S5 i ^>/'?^a5©*jllfc«t»3ffi#t$n*. fi U ^ ;!/ U 
# t- > •> t ;k (relay potent ial) C J: 0ini8#'r>->*;i'(*E)5Sg*ft!)8l 

*& s n , gc i B^s©*^i/-^{c<t»3iis$n. s& * v» » m \z \t =f s j t> jv 
tt^^soit^w^T^n^ai^iCckoTiasan-So n m m tt # x at n ;w 7 . 

Jif ^ E l^.* a U - ^ ft JR 2!lE » « * L « fi » » * « S ffl fli L T ^ 5 x ^ -y- 
-fXt>H«fcB»t«BE3&«iir«T*«. iS102fiia?7X^«)J«cDiS« 
Xjg (7i^>^) 0HSE£JS20fc;!f;*®fi£l;:f!|fl|Sn. /XffiT0^5 

[ 0 0 5 3 ] - " • - 

> « ) fcfPfl-r**#as*<S®«ffiiiaflE ( 7 =f > * ft a « ) 0n>hn-;p 
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Hi #Ji?£LV>. l/^alz-^Clit-/ b > M2 It ^ M IC flsj ffl b 
[0 0 5 4 ] 

*«*«ttV»<"33S»©mB«**lffibTRW**lTV»**». *S%BJOlSfflrt 

[01] Hitt*H«W©a*^9^^t-A3Fit<t««©*ll^Dy^H 

[02] 0 2teM«JE (V#g<VKV2) l:Mt5?7X^^t>f- 

[03] 03«£*&«ffiT©£7**-k*-£©£7*^MW»l::*f'f3 

[04] 04tt#Rf5lJII©jiJ£GC I B ft «t * P 7 7, * — If - A © £ y 7. 
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(29) 2003-505867 
[jIHIB] 4f 4fl 3 B ( 2 0 0 2. 4. 3) 

i ] 

[ * * a i ] mfo&x * ? ? x * ^ * > v - &%f& ml m.w mm 

I M * * 2 ] ^li^fl£SI©J!iIttK8SOS^ii4II. ¥ it ft S fc tt 
[ ft * 91 3 ] lJ£MI^fyyB^Xi7 5X^'f*>t'-A©i't>JDS* 

f>->tJi'Oi!ixf v 7"£^a,t^* c t £ ® m <t f s m # « i ia«©*te. 

4 ] Zf\tti* Z 5 7. * -f tf- A CD bf- A ««t g 

fettt-AlIfSOiS777 7 £ $ h T V» * E £ £ # IK tT-Sffi^Jl 1 E 4ft 

3ft <z> ^ ft . 
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c m # m 7 3 mfe&mzr y 7\z# z & ? *9 * * >v- &® ? y v^f 

tS#Sltt5«*)| 1 e«©#£. 

[ III * E 8 J 

iis;*5 i y:/s£^v>*i:iS4*«fci"sfli*JBiE*©#ffi. 

[ at M 9 ] i3 z ft * ft * x a . 7;U3*>, & H§ , ft * . a ant it * , ad 

» r of * * s a.^ u ^ a t © a ^ ft i? i« a » *> s a r * n * ^ t s » « t -r * 

[|*«1.0] #*?7**^*>£-A«7;U^>#*T^fi)t£*l, 5 0 
0 ® 6 5 00 oa©**M^«Ct*l/fc«J£V^5^^*-fX»#**UTV» 

I ft * « 1 1] ^T.i777.^^^>b*-Attl 5 0 0 0 VHlOSffll«ll 
tET»«Shi:'it#lit5l*«i 0fS«©*feo 

EKfiT^ ^ 1 1 E * © * ft . 

[ ft $ 1 3 ] ^Ji<tllffllcaiStElifi5 0 0 0 VKJ:'C*5:t 

[g^ll 4] mWD\\mnm\t1fi 3 0 0 0 0 V*5» 5 0 0 0 OVT&D, 
'> ft < th l«©ffi©M«Efift5 0 0 0 V *» 6 ft 7 0 0 0 VTSSCt^^f 
1 2 |E*©*ffi. . 

[ is at m i 6] uu^f7/a, isoi^f >ytt ^i^its^ti 

5 0 0 0Vfil±T**4>&< fct>lft©ft0iBftftEfciS*Jllll>BftEE*«8L. 

6 (C ft 5 0 0 OVK±©inftftEfcfiT3tt*1"**xv:/*ftA/TV»"*;:i:* 
«f«fr4lll*3Sl 5 f2«©#ffi. 



( 31 ) 4$g2 003-505867 

[ ff $ * 1 7 ] ^^?7Xi"ft>f-Att7Jl'J>^XTf«*n, ft 7 

0 0 0 V*5» 3 0 0 0 0V©BJ£*EETln3£Sn, 1 0 0 fl 6 1 0 0 OS© 

E«©27 ft. 

[ M * « 1 8] I)57fyytt?5Xi"!)-<X»*S 5 0 0 0 fl d» & 5 0 0 

oo«oal*I^^ l *^ri•ln^**^7■y^'*•^^T^»*i^:*^^«t"f*ll*?^ 

1 7 IE«t ®#ft. 

[ M $ * 1 9] #X*7**<*>e-£«7;i/^>;tfXTM£nTi5!) 
, 5 0 0 i#6 5 0 0 0 |Oi*«?RO^ 5X?f >f X»#ttl/TiO, 1 
0 <iA/cm'tt±Oi*)i;-it*«Jl*#LTV>4C-iS1*fti:t4»*l"l 
fS»©:£ft. 

[ I* * « 2 0] S**xs>:/ttS«Jt;-A««ESEg£l <t A/cm'«TO'J> 
fc < th 1 mom® &mm®&\Z&T 2 & % v 7 AjT? b> Z> Z t * & 
Sit5g*«l 9 K»©#ft. 

[■*«2U # * ? ? * ? * * > zmvmm&ttt&L 
x w#tti\z 9 9 z. t # % 1 1 z m * m 1 K » © # 

a. 

fc»-r*^xy^s*A;TirJ4c:tftft«fraiii*a2ieieo*ft. 

[ tt $ g 2 3] 7 9 7 7 ? 4 * > \£ - & \$ & M 7 t M & 2 tl tz #.m (D 7 

^rf>*ra««flibT#j«3n. k a a # * a . g s& , /\Dy>soiADy>s 

[ ® * « 2 4] Mfo7r y 7\Z&moM$>\Zl! xm.&®fo(OMl3a% 7<D$1i 

2 & z *t y is & v melt & z. t ' 

*«at-r*i»**.2 3E««!)3Erffi. 
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»»fcHT*WWT**;i&fc»«£-r<&lll*9l2 6 IE » © # f£ 0 





2 8 


] 








ir> t § n n tc 


H 




$ *l & £ t £ ® t T 5 ft * 2 6 IE W £> 75 ffi . 




2 9 


] 










f 


Sff #3? 2 6 E»©*S. 




Iff #31 3 0 


] 








C t * ft* t 


r 




M$« 2 6 fE«©#£. 




[M$8 3 1 


] 






ft 


it 




■3 


T , 






















fp 


fgt, 




7. 


*-r:i->bf-A»j*?ftfc»«s*ifc^&< i #: o m 3S 


i 


> 

IB ^ tf 


7 


7. 





m*nwtzmffl^tkr&-DT. m ® x ? ? > ? m & z % v tz x x ? y * * * 
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[BII33] M{V?Si:»tf-AA]jt«E & /X tttf-A€8(E^gS$-& 

1.1*13 5] If-AMHER /X tt If - A « * , # 7. & g 

RtfiI£;tfX#lricJS#9J£R tf/X tt # 7. CD M ft g K tt fc £ JE $ * 5 «k -5 \Z © 

flilJIS^&ftSSK^A/TSr). ftJ»^&«#7.©figft£MTSfc*l::iiirfE#7. 
fflg(Mffl^SftS'JI|-r-5^i:T3^X-y5 1 >^jig^effiOX^^>i/aS'\© 

»ffft«»-r*:it*4*afr*«**3 2 ie « © g « , 
*ic^7.«iSi&^g:ft^j^rsc<i:TS?Dxy^>^jia^?.fife©xy5 i >^ga 

[H*«38] tt&fe#tt«&©#lJ*$fS®ft£A,T:l3D, « W # ft tt # X 
#&?&ftf|iflPLT#X©«lfiXl£#iiJ£E. tf/X afcrtftgHSlt, tt G tt ft ft 

^t^#?S^-r^B^3S3 2E«©g«o 

fi a s n s n 1 ft # tR t r * ■ * a 3 i e * © s m . 
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INTERNATIONAL SEARCH REPORT 



Inn d«\a» Application Wo 

PCT/US 00/19249 



A. CLASSIFICATION OF SUBJECT MATTER 

IPC 7 H01J37/317 C23C14/D2 C23C14/22 



According lo Internet tonal Paleni Classification (fPQ or to both national ctassffcellon and IPC 



8. FIELDS SEARCHED 



Minimum documentation searched (ctaseifieation system followed by datctfkslion Eymbob) 

IPC 7 H01J C23C 



Documcnlalon searched other than minimum documentation to the extent thai such documents ere wckided in the fields searched 



Etocronta deli beae conselled during the inlernatbneJ search (name ol dale base and, whore practical search terms used} 

WPI Data, PAJ, EPO-Internal , INSPEC 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



CHaJon of document, vrfth kidtoaflon, whens app/opriale, of tho rde*an1 passages 



Relevant to 4aim No. 



EP 0 551 117 A (MITSUBISHI ELECTRIC CORP) 

14 July 1993 (1993-07-14) 

page 9, line 16 - line 46; figure 31 

EP 0 516 480 A (JAPAN RES DEV CORP) 
2 December 1992 (1992-12-02) 
the whole document 

-/- 



1,9,10 
25 

1,2,10, 
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